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COMMENTARIES� �

�Being Solicitous Or Getting Even?

There is a Roald Dahl short story
about a nasty, controlling man who made
his wife miserable.  When his heart
stopped,  she had his brain, still appar-
ently living and still attached to his eyes,
removed and placed in a solution that
allowed them to remain alive.  The hus-
band had commanded his wife to main-
tain his organs.  Her revenge was to do
just that, and to drink and smoke, vices
that enraged her husband, directly in
front of the disembodied eyes.  She
thought she could discern the helpless
rage she caused in the contractions of the
pupils.

Sometimes I wonder about the fam-
ily members, usually children, who ap-
pear overly solicitous about their severely
impaired relatives.  In the hospital we fre-
quently see families confronting terribly
conflicting emotions as they try to do “the
right thing” in choosing a level of medi-
cal intervention for the sick relative.

An 85 year-old mother was inde-
pendent, living a full life and suddenly
has a major stroke.  She wouldn’t want
to live if she were very impaired; but, on
the other hand, she enjoyed enough
things in life that she would very much
want to remain alive if the deficits were
mild.  But we also see the conflicts when
the elderly patient,  so demented that he
doesn’t recognize his wife or children, is
admitted with a new stroke, pneumonia
and heart attack.  As the show’s title aptly
asks, “Whose life is it anyway?”

Although we all know that death is
certain, we don’t all accept it.  Disney’s
“Circle of Life” in the movie, The Lion
King, shows death, with its sting re-
moved. Simba, the father lion, doesn’t
really die.  He is transformed into clouds,
voices and feelings, less palpable but more
permanent.  Unfortunately, for most of
us, death is permanent.  When dad dies,
he is gone forever; and even though this
is often a welcome relief for a suffering
person and family, there are family mem-
bers who can’t let go.

I am sometimes troubled by the
denial family members practice to per-
sonally justify their requests for aggres-
sive medical interventions for a
chronically ill, mentally incompetent
family member.  While I may see a com-
pletely dependent, 88 year-old who is
mute and without comprehension for
even the simplest of requests shouted
loudly into an ear, I am told, “Oh, Dad’s
playing games again.  He’s really sharp at
home, knows what’s going on and eats
up a storm.” While there is no gainsay-
ing the fact that dad’s care has been me-
ticulous, no pressure sores, clean clothes,
stable weight, hence no whiff of abuse, I
worry about motivation.  Is there an un-
derlying agenda?  Then I wonder about
myself.  Am I so insensitive, so ageist, so
limited that I cannot see the children re-
paying dad for his years of providing and
caring for them?  Or am I correct to per-
ceive the Roald Dahl scenario being
played out in another venue, with me as
physician being complicit?  Are the chil-
dren forcing dad to survive as long as
possible, although he may not even know
his name or who his children are, seem-
ingly reduced to blinking and digestive
functions as the only overt signs of life?
Is this a convoluted form of torture per-
haps occurring to assuage a sense of guilt
for not being a “good enough” child?

I doubt that the children see it that
way.  For them it’s the problem of “let-
ting go.”  Yet mom is not the same per-
son as the woman who raised them.  Each
day is not a good day and every succeed-
ing day is going to be worse.  Would the
children want this for themselves if they
became infirm and incompetent?

Is this inability to let go a punish-
ment?  While the children are no longer
physically dependent on mom, maybe
they have become emotionally depen-
dent on providing care?  A dependent
parent has provided a purpose in life.  At
what point does this purpose conflict
with the “best interests” of the patient,

and a parallel issue, who decides the “best
interests of the patient?”

We occasionally read newspaper re-
ports of awful cases where a spouse, de-
bilitated and demented, is killed by the
surviving, loving spouse.  “She wouldn’t
have wanted to go on.  She told me that
if she ever got to be in this state to please
put her out of her suffering.”  “I couldn’t
stand seeing her suffer like this.”  We sym-
pathize with the plight of the surviving
spouse.  But what do we think of the
opposite response?  What if the spouse
wants “everything” done  to save the in-
competent and enfeebled mate?  Antibi-
otics and intubation for pneumonia.
Cardiac resuscitation.  All stops pulled.
What is this behavior?  Is “letting go”
personal weakness or obeying the drive
of a love my own limitations prevent me
from comprehending?  I worry that
sometimes it represents a time for evening
up old scores and that I’m being asked to
be complicit.

What are my obligations?  If the
patient had told me, prior to becoming
incompetent, what he wanted done,
then my duties are clearer, yet even then
we know that people change their minds.
Generally patients deteriorate slowly and
don’t address these issues in a timely
manner.  Often I first meet the patient
after he’s become incompetent.  Is it my
role to tell a family they’re acting
“wrongly?”  I don’t think so.  Should I
tell them they make me uncomfortable?
That’s the same as telling them their be-
havior is wrong.  I’m not a family mem-
ber.  Their ethics and principles and mine
may be quite different and who’s to say
one set is better?

While advance directives help, they
do not solve this problem.

– Joseph H. Friedman, MD
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�A Tale of Rats, Plague and People

Myths and fairy tales often hint at deeper truths too pain-
ful to be talked of plainly. Consider the curious tale of the pied
piper of Hamelin, summarized in many stories, including those
told by the Grimm brothers and the poet Robert Browning.

The year was 1376 and the quiet town of Hamelin, on the
river Weser, was enjoying its tranquility and prosperity when
suddenly it was overwhelmed by an army of rats. All customary
anti-rodent measures had failed and the townsfolk were left with
no answer to their rodent problem. A piper, dressed in oranges
and reds, appeared and offered to rid their town of rats for a fee
of a thousand florins. The mayor readily agreed and the next
early morning the piper played a beguiling tune as he walked
slowly through Hamelin, followed by swarms of rats, all of whom
plunged into the flowing Weser River and drowned. The
townsfolk were overjoyed but then refused to pay the agreed-
upon fee. And so the piper now played yet another appealing
tune; and all of the Hamelin children followed him, ultimately
to disappear within a distant cave never to be seen again.

It is a grim, cautionary tale of rats, broken pledges and the
loss of children. It hints that rats carry a menace more substan-
tial than their status as distasteful rodents; and that they might
be somehow associated with the loss of young lives.

Curiously, there is no mention of rats, as distinguished from
mice, either in Scriptural sources or in the writings of ancient
Greece. The first mention of the black rat, sometimes called the
ship rat, coincides with the return of European warriors from
the first Crusade. Its origins are obscure, but most likely the
black rat took origin somewhere in central Asia. From the elev-
enth Century on, the black rat spread rapidly through most of
Europe, parasitizing man in his dwellings, his grain storage ware-
houses and in his ships.

Cats were initally used to control the voracious city rats of
the Middle Ages although certain dogs, especially the terriers
and the spirited German miniature Schnauzers were particu-
larly skillful in catching and killing rats. But even these animals
were insufficient to stay the burgeoning growth of the rat popu-
lation and some humans took on rat-catching as a needed pro-
fession. The townships in medieval Germany paid a specified
amount for each severed rat tail. And rat tails, for a while, be-
came an alternative urban currency. The Jews of 15th Century
Frankfurt, in addition to other taxes, were required to deliver
5,000 rat tails annually to the town authorities.

Prior to the mid-14th Century, the black rats of Europe
were hated chiefly because of their habit of burrowing into stored
food supplies such as grain depots, consuming precious food
meant for human consumption. These animals were equally
destructive of wood structures and  clothing and would occa-
sionally attack sleeping infants and young children.

In the mid-14th Century, historians claim that it was in
the year 1347, a Venetian ship left the Crimean region, then
under siege, and sailed west to land in Sicily. On board were
many black rats, not an unusual happening. But these particu-
lar black rats carried a pestilence then endemic to central Asia, a
disease now called bubonic plague but then referred to as the
black death.

Bubonic plague is a bacterial disease primarily of rodents;
and were it not for man’s need to build houses, it is likely that the
plague would have remained largely a disease of lower animals.
But man’s houses, especially those with thatched roofs, provided
a congenial dwelling place for the black rat. It offered him a
haven, warmth and ready access to man’s food supplies. [Both
man and rats are omnivorous and share a similar diet.] Now,
however, some of these rats were infected with bubonic plague;
and as they perished, their fleas - carriers of the germs of the
plague - sought out other rats to parasitize. But the close proxim-
ity of humans, especially children, gave the infected fleas an al-
ternative host and by biting the sleeping children they necessarily
passed on the plague germs to humans, especially children.

The virulent plague of 1347 spread rapidly, infected virtu-
ally all of Europe within a year and killed off an estimated one-
fourth of its population. Plague periodically returned to Europe
in the ensuing four centuries, some epidemics [such as the one in
1665] being unusually devastating. The last major European out-
break of plague was recorded in southern France in 1721; and
then, for reasons still not totally apparent, the onslaught of plague
diminished or disappeared.

The decline of the plague in Europe coincided with the
appearance of a new species of rat, the brown [sometimes called
Norwegian] rat. This creature was somewhat bigger and more
aggressive than the black rat; and while the black rat was almost
exclusively a house rat living in close proximity to humans, the
brown rat tended to live in fields, haystacks, sewers and along
river banks [and, contrary to the pied piper tale, was an excellent
swimmer]. Thus, some have conjectured, an incidental byproduct
of the displacement of the black rat by the brown rat was to
diminish the likelihood of infected rat-fleas reaching humans.

Plague had reached American shores by the 19th Century.
In 1899, a ship sailing from Hong Kong was said to have carried
the plague to California. Isolated cases of the plague appeared in
San Francisco; and latent anti-Chinese emotions then flared, caus-
ing the local Chinatown to be quarantined while many other
states refused to accept goods originated in California. Despite
the nationwide furor and President McKinley’s antiplague regu-
lations, there were only 122 cases of plague and the epidemic
quickly subsided.

The San Francisco earthquake of 1906, however, displaced
both humans and rats from their customary homes; and with
large numbers of people camping out until proper housing could
be provided, an intimate relationship between humans and rats
resumed; and a small outbreak of plague was again recorded. By
now, the role of the rat was acknowledged and rat-catching helped
to bring this to an end.

Rats, as carriers of bubonic plague, epidemic typhus, trench
fever and a long roster of other human pestilences, are clearly the
second-most lethal mammal on this globe. The dubious distinc-
tion of being the most destructive mammal, sadly, is reserved for
Homo sapiens.

– Stanley M. Aronson, MD, MPH
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�The Burden of Injury in Rhode Island

Michael J. Mello, MD, MPH

In the United States injuries are the leading cause of
death from age 1 to age 35 and one of the top three until
age 55.1  Thus for most of our lives, injuries are a constant
and significant threat.  That’s only the tip of the iceberg, as
every death represents only a small number of those who
are actually injured.  Injury also has high economic impact
accounting for 12% of our country’s medical spending.2

All too often injuries are thought of as “accidents”.   But
injuries are not simply accidents or an unavoidable conse-
quence of human behavior.  Injuries happen in definable
patterns with predictable populations at risk and times of
occurrences. Injuries can be viewed as a disease, like any
other, with risk factors for their occurrence.  The Injury
Prevention Center, affiliated with Rhode Island Hospital,
Miriam Hospital, and Hasbro Children’s Hospital, works
at identifying risks and developing interventions for injury
control in Rhode Island.  This issue of Medicine & Health/
Rhode Island explores several common injury patterns and
the increased risk of injury in certain groups of Rhode Is-
landers.  Interventions that are being utilized in RI to con-
trol injury are also presented.

The relationship of alcohol to motor vehicle crashes
and the need for further efforts to reduce this problem are
discussed and then further elucidated by two members of
the Medical Advisory Board of the RI Division of Motor
Vehicles.   Dr. Robert Woolard and his group discuss alco-
hol and injury,  presenting data on the additive risk of in-
jury from marijuana.  These are both clearly areas of risk
reduction that need to be more effectively addressed.  Ho-
micide and suicide remain in the top ten causes of death for
all age groups after age 1.1  Firearms are a frequent vector in
these injury deaths in RI3 but, because firearms constitute a
political  “lightning rod” in our country, it is difficult to
obtain accurate data on these deaths.   An article in this
issue describes the need for a comprehensive firearm sur-
veillance system in our state, and nationally to collect this
data.  Elder Rhode Islanders are a group at increased risk of
injury.  Dr. Robert Partridge describes the injury patterns
that most affect the elderly in our state - falls and motor
vehicle trauma.   The Providence Safe Communities Part-
nership has become a national model for the Safe Commu-
nities model of injury reduction.  Its project director and

Rank
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coordinator describe the Partnership and its successful pro-
grams in this issue.  Dr. Thomas Morgan presents a case to
describe how injury biomechanics can be useful in pre-
dicting clinical injuries and preventing secondary injury.
Although injury prevention is usually thought of occur-
ring on a community-wide distribution, Drs. Shapiro and
Simmons discuss the need for injury prevention and con-
trol in our medical system.  They present an exciting new
modality of medical education aimed at medical error re-
duction that is being developed and utilized here in Rhode
Island.

Injury is a force that can be controlled. We must not
only focus on the clinical results of injuries, but also iden-
tify their cause. For injury control to succeed in our state,
the coordinated efforts of state, local and community agen-
cies working with the support of health care providers
throughout the state are required.  This will obligate ev-
eryone to accept their role in injury prevention and con-
trol and realize that injuries are preventable and not just
“accidents.”

REFERENCES
1. National Center for Injury Prevention and Control. Injury

Fact book 2001-2002. Atlanta, GA: Centers for Disease Con-
trol and Prevention; 2001.

2. Miller TR, Lestina DC, Galbraith MS, Viano DC. Medical-
care spending, United States. MMWR 1994;43:581-6.

3. Office of Statistics and Programming, National Center for
Injury Prevention and Control, COC. http://webapp.cdc.gov/
cgi-bin/broker.exe  Accessed 3/28/02.

Michael J. Mello, MD, MPH, is Director, Injury Preven-
tion Center, and Clinical Assistant Professor of Medicine Brown
Medical School.
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�Alcohol-Related Motor Vehicle Crashes in Rhode Island

Michael J. Mello, MD, MPH, and Ted D. Nirenberg, PhD

In the year 2000, every two min-
utes in the United States someone was
injured in a motor vehicle crash involv-
ing alcohol. Every 32 minutes some-
one was killed.1  Although there has
been success in motor vehicle safety in
the last century, alcohol related crashes
rose by 4%  from 1999 to 2000.1  In
addition to the 16,653 alcohol related
traffic fatalities in 2000, an estimated
310,000 persons were injured in alco-
hol related crashes.1

The statistics for Rhode Island are
no better. In 2000 the state had 80 traf-
fic fatalities; 51%  involved alcohol.2

In 1999 the state had 88 traffic fatali-
ties; 41% involved alcohol.3

The problem has not only health
consequences to some Rhode Island-
ers but also economic consequences to
all.  In 1996, alcohol-related crashes
cost the public more than $2.4 billion,
half of which is paid for by people other
than the drinking driver.4  An estimated
15% of Rhode Island’s auto insurance
premium is due to alcohol-related
crashes.4

The state has attempted to address
alcohol-related motor vehicle crashes.
In 2000, the legislature lowered Rhode
Island’s prosecution level of intoxica-
tion while driving to .08% (80mg/dl)
blood alcohol concentration (BAC).
In other states, several studies have
shown that lowering the levels of BAC
helped to reduce alcohol impaired driv-
ing.5

Nationally, law enforcement of
driving under the influence of alcohol
or narcotics resulted in 1.4 million ar-
rests in 1998. This has been estimated
to be slightly more than 1% of the ac-
tual episodes of impaired driving dur-
ing that year.6 Many impaired drivers
escape detection and prosecution even
after a motor vehicle crash. Research
has documented that many of the driv-
ers of a motor vehicle crash who are
transported to a hospital escape further
legal ramifications of their impaired
driving.7,8 Increased severity of injury
to the driver  and increased distance of

the crash site from the hospital  both
correlated with lower rates of prosecu-
tion.  In one study that examined the
prosecution rates of injured drivers who
had serum ethanol levels documented
above 0.1%, only 28% were charged
and only 17% were convicted.7  By es-
caping prosecution, these drivers not
only avoided punishment but also
missed a sentinel opportunity to receive
help, through court-ordered treatment.

While physicians can advocate for
better enforcement of existing laws,
they also have a societal responsibility
to treat these patients and their under-
lying alcohol  problem. Between 20-
30% of the patients seen in US
emergency departments have alcohol
use problems.9  The argument has been
made that all emergency department
patients should be screened for such
problems.   In research  at Rhode Is-
land Hospital, 21% of sub-critically
injured emergency department (ED)
patients were found to have alcohol
intoxication (0.1% BAC).10  Patients
presenting after 11 pm had the high-
est percentage (41%) of intoxication.10

Research has demonstrated that these

patients with problem drinking are 2.5
times more likely to be readmitted to
a trauma center than those without an
alcohol problem.11 The incidence of
alcohol problems is also  consistently
high in those involved in motor vehicle
crashes.  In looking at the full range of
motor vehicle crash victims, the inci-
dence of alcohol abuse and dependency
is 3.5 times higher than in the general
population.12 Given this highly preva-
lent population, all motor vehicle crash
patients should be screened for alco-
hol use, allowing treating physicians to
intervene at a teachable moment in
treating this population.

The National Institute of Alco-
hol Abuse and Alcoholism (NIAAA)
has suggested that questions on quan-
tity and frequency be asked to identify
patients with risky drinking behaviors.
The CAGE questionnaire can be used
to assess  alcohol dependency. (Figure
1).  These two screening tools can
identify patients who need further in-
terventions. One of the authors
(TDN), and other  Brown University
researchers in a large NIAA-funded
study,  demonstrated that subcritically

Figure 1. Screening for Alcohol Problems in the
Emergency Department

NIAAA Quantity and Frequency Questions
1. On average, how many days per week do you drink alcohol?
2. On a typical day when you drink, how many drinks do you have?
3. What is the maximum number of drinks you had on any given

occasion during the last month?
Screen is positive if:
Men > 14 drinks/week or >4 drinks/occasion
Women (and both sexes over 65 years old) > 7drinks/week or >3 drinks/occasion

CAGE (in the last 12 months)
1. Have you ever felt you should Cut down on your drinking?
2. Have people Annoyed you by criticizing your drinking?
3. Have you ever felt bad or Guilty about your drinking?
4. Have you ever had a drink first thing in the morning to “steady your

nerves” or get rid of a hangover (Eye Opener)?

Screen is positive if: at least one positive CAGE response

Adapted from: http://www.acep.org/2,4772.html
© 1996-2002. American College of Emergency Physicians.
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injured drinkers who received a brief
motivational interview in the ED, fol-
lowed up by a booster session, had
fewer alcohol-related negative conse-
quences during the next year.13   In
addition,  patients referred from the
ED were surprisingly compliant in
keeping appointments for treatment.14

States  have launched a variety of
initiatives to reduce the problem of al-
cohol-impaired driving.  As of 2001,
five states mandated that  health care
providers report alcohol impaired driv-
ers by either initiating the report to law
enforcement or by cooperating with
law enforcements requests.  Three
states had voluntary reporting laws that
allowed but did not mandate health
care providers to report to law enforce-
ment.  There was also “responsive re-
porting” where health care providers
are allowed to participate in an ongo-
ing investigation but do not initiate it.
This lets law enforcement  continue an
investigation by requesting that alco-
hol intoxication be part of the medical
evaluation. Thirty-one states, includ-
ing Rhode Island, have statutes that
allow for reporting of drivers whom
physicians feel are unable to drive be-
cause of a medical problem. These laws
can be mandatory or permissive; in
Rhode Island this law is permissive.
This medical reporting is done through
an administrative mechanism to the RI
Division of Motor Vehicles and does
not involve law enforcement or the
courts.  A 2001 survey of 531 Rhode
Island physicians  showed support for
this type of reporting.  All emergency
medicine physicians (180), all general
surgeons (111), and a sampling of adult
primary care providers (240) were sur-
veyed.   Preliminary data showed that
a majority (79%) of physicians felt
comfortable reporting a hypothetical
very  intoxicated patient (0.24% BAC)
who was the driver involved in a mo-
tor vehicle crash to a medical review
board of the Division of Motor Ve-
hicles.15  Only (52%) felt comfortable
reporting the same hypothetical patient
to the police.

In the following essay, two mem-
bers of the Rhode Island Division of
Motor Vehicle, Medical Review Board
describe the system in place in Rhode

Island.  It uses the privilege of driving
as the motivator for treatment of the
driver’s alcohol use problem.

In summary, there continues to be
a serious problem with alcohol im-
paired driving.  Because the prevalence
of alcohol use is high in those involved
in motor vehicle crashes, it follows that
all patients from motor vehicle crashes
be screened for alcohol use problems.
Those who screen positive should be
offered counseling and referred to ap-
propriate resources.  Physicians should
be aware of their state’s laws  on re-
porting.
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Impaired Drivers: A Call to Action for Rhode Island

Physicians

Dawn Richardson, MD, and Daniel S. Harrop, III, MD

Many Rhode Island physicians
have encountered impaired drivers in
the course of their practice and won-
dered what they could and should do
about it. Is it legal to notify the police?
Can one be sued for reporting? Is it
nobody’s business? Why wasn’t the in-
jured drunk driver I took care of in the
emergency room charged with operat-
ing under the influence by the police?
What about my elderly office patient
with Alzheimer Disease who insists on
driving in spite of her son’s concern
about her safety? What can I do about
it?

Physicians frequently take the lead
on interventions for public health
problems. There have recently been
initiatives compelling them to assist in
traffic safety. Five states require man-
datory reporting of drunk driving, but
Rhode Island physicians are not cur-
rently permitted to report impaired
drivers directly to the police, even vol-
untarily. Luckily, a little known and
under utilized Rhode Island law (31-
10-44) has been in effect since the
1970s that permits voluntary report-
ing of impaired drivers to a medical
advisory board of the Division of Mo-
tor Vehicles.

The medical advisory board
meets monthly and oversees a variety
of cases; (e.g., handicapped plate ap-
plications, seizure disorder), but the
bulk of our time involves license re-
instatement requests from Rhode Is-
landers with 3 or more drunk driving
convictions. RI law 31-10-44 permits
us latitude in creating policy with
which to recommend or not recom-
mend reinstatement of drivers licenses
to the Registrar. Our goal is not to be
secretive and draconian but to fairly
look at the medical condition of driv-
ers who come to our attention and
recommend reinstatement under cer-
tain conditions. For example, our
policy for some time has been to con-
sider 3 drunk driving convictions as a

defining characteristic of alcoholism.
We recommend reinstatement of li-
censes for these Rhode Islanders if
they have had 1 year of continued so-
briety1, completed a course of treat-
ment for alcoholism, and continued
support such as counseling or Alco-
holics Anonymous. We have had some
unfortunate cases of recidivism among
people who have met these guidelines
and have been reinstated, but we have
seen many people successfully com-
pelled to treatment simply because
they wanted their license back.

The Division of Motor Vehicles
receives voluntary reports from phy-
sicians regarding impaired drivers
from time to time but it is spotty. It
takes time out of the busy
practitioner’s day to dictate a letter to
the medical advisory board regarding
their impaired patient. The Division
of Motor Vehicles created the
Physician’s Statement form (Table1)
to simplify the reporting of impaired
drivers. The Physician’s Statement is
intended to be inclusive of all medi-
cal conditions that might impair one’s
ability to drive safely including de-
mentia, seizure disorder, narcolepsy
and substance abuse among others.

The medical literature suggests
that fewer than 1 in 5 drunk drivers
taken to the emergency department
are charged with drunk driving by po-
lice2. Thus, a trip to the emergency
department after a crash involving
impaired driving is a “get out of jail
free” card. I am not writing an article
about the failure of police and judges
to convict impaired drivers that
present to the emergency department.
Instead I am making a call to action
to Rhode Island Physicians to take the
lead and use RI law 31-10-44 and the
new Physician’s Statement form to in-
tervene on the issue of impaired driv-
ing for the safety of their patients and
the public. We can use the desire to
drive a car to compel impaired Rhode

Islanders to seek medical treatment.
Many of these conditions are revers-
ible with treatment, and medically
compliant drivers can and do get their
licenses back.
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Alcohol use is associated with in-
jury. Although many emergency phy-
sicians advocate routine screening of all
trauma cases for alcohol and drugs of
abuse, most emergency physicians do
not follow suit. However, some emer-
gency physicians selectively screen in-
jured patients for alcohol intoxication
and occasionally for marijuana or other
drugs of abuse.

Emergency physicians at Rhode Is-
land Hospital Emergency Department
(RIHED) and psychologists from the
Center for Alcohol and Addiction Stud-
ies (CAAS) at Brown University have
been investigating the links between
emergency visits, injury, alcohol and
other drugs for many years. In 1992, we
found an alarmingly high intoxication
rate among injured patients in RIHED,
21%,1,2  but also found that injured pa-
tients were motivated to change risk be-
haviors.3  Patients at risk for hazardous
and problematic drinking could be eas-
ily identified in the ED. 4,5 Finally, when
these patients were counseled in the ED,
they reduced driving under the influence
(DUI) and suffered fewer injuries.6,7

Addressing alcohol problems in the
emergency department is becoming
more routine. Several strong advocates
for alcohol and substance use screening
and counseling have emerged within
emergency medicine.8,9  Our focus at
RIHED has turned  recently to mari-
juana. Marijuana is not as clearly linked
to injury as alcohol use. Many physicians
consider marijuana use to have few medi-
cal consequences. However, the com-
bined effects of marijuana and alcohol
may increase cognitive impairment. The
effect of the two drugs when taken in
combination is additive.10 Using mari-
juana and drinking alcohol impairs driv-
ing performance. Most states, including
Rhode Island, have driving under the in-
fluence statutes that recognize impair-
ment with a elevated blood alcohol
concentration (BAC) >  .08 mg/dl.  In
research studies, the combination of small

�
Alcohol, Marijuana, and Injury in the Emergency Department

Robert Woolard, MD, Ted D. Nirenberg, PhD, Bruce Becker, MD, Richard Longabaugh, EdD, P. Allison Minugh, PhD,
Kathleen Carty, MSW, Aruna Gogineni, PhD, Patrick R. Clifford, PhD

amounts of alcohol, one or two drinks,
(breath or blood alcohol concentration,
BAC=  .04 mg/dl.) and marijuana, one
cigarette or bowl, (tetrahydocanibanol,
THC at 100 g/kg) has equivalent effects
to BAC >  .08 mg/dl.11

Both alcohol and marijuana are
present in up to 10% of injured driv-
ers12 and 37% of injured trauma pa-
tients.13 Drinking alcohol is a major
risk factor for injury. Marijuana use is
the leading drug factor other than al-
cohol. Injuries with marijuana use are
seen when marijuana is used in com-
bination with alcohol.

When injured patients come to the
ED, they may readily acknowledge al-
cohol and/or drug use and the subse-
quent harm. The injury may provide an
opportunity for intervention, a “teach-
able moment.” Patients who receive in-
tervention at the ED are more likely to
benefit by reducing future injuries. The
Rhode Island Early Intervention Study
(REIS), a randomized controlled trial,
demonstrated that brief intervention in
the ED followed by a booster session at
7-10 days, significantly reduced alco-
hol-related injuries and injuries from
motor vehicle crashes.7

While progress has been made in
addressing alcohol related injury, the
problem of marijuana use in combina-
tion with alcohol merits attention. Our
REIS data shed some light on the in-
terface of alcohol, marijuana and injury.

METHODS

In the REIS study,  injured drink-
ers presenting for treatment at the
Rhode Island Hospital ED completed
questionnaires in the ED. The ED cen-
sus averaged 69,000 patient visits per
year during the study. Patients were
enrolled from January 1996 through
September 1998 on Thursday through
Monday evenings from 8 pm to 6 am.
Patients were eligible if they sought
treatment for an injury that occurred
within the previous seven days and did

not require hospitalization. They also
had to screen positive for hazardous
drinking [an Alcohol Use Disorder
Identification Test (AUDIT) score >
8, a self-report of drinking alcohol
within 6 hours prior to the injury, or a
BAC test positive for alcohol].

Patients were asked about past in-
juries, readiness to change, and sub-
stance use. Injury was reported by
patients by completing an Injury Be-
haviors Checklist (IBC).14  The
patient’s readiness to change their
drinking and risk behavior was mea-
sured by the Readiness to Change on a
Contemplation Ladder from the work
of Beiner and Abrams.15  Marijuana
and substance use were determined by
ascertaining drug use and the frequency
of use from questions about marijuana,
cocaine, hallucinogens, inhalants, am-
phetamines, sedatives, opiates, and ste-
roids. Demographic variables included
gender, age, socio-economic status,
marital status and race. Alcohol use was
measured with the Alcohol Use Dis-
orders Test (AUDIT).16  With descrip-
tive statistics and cross-tabulation, we
examined overall differences between
marijuana users and non-users; with
logistic regression analysis, we assessed
the likelihood of injury.

RESULTS

Of 578 injured drinkers who par-
ticipated,  500 answered the drug use
questionnaire in the study. The preva-
lence of marijuana use among injured
drinkers was 48%.  Forty percent of
the subjects used alcohol alone; 29%
of subjects used alcohol, marijuana and
other drugs; 25% used alcohol, mari-
juana and no other drugs. Only 5% of
subjects used alcohol and another drug
without marijuana use. Most patients
who used other drugs used marijuana
more often than any other drugs.

Marijuana users were younger,
male, single, and less educated. Em-
ployment status, student status, and
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race were not significantly different.
Marijuana users had higher AUDIT
scores and higher risk-taking/impulsiv-
ity scores. They had more injuries in
the past year than non-users  (90%
versus 73% respectively). Marijuana
users had more doctor-treated injuries,
injuries from motor vehicle crashes,
assaults, sports injuries, and other in-
juries than non users. Marijuana users
and non-users had the same readiness
to change drinking and risk behaviors
(71% vs. 65% respectively).

Because marijuana users differ
from non-users on a number of char-
acteristics that influence their risk of
injury, multivariate analyses were used
to identify independent predictors of
injury. Marijuana use was an indepen-
dent predictor of prior alcohol-related
injuries and motor vehicle crash inju-
ries. Marijuana users were 2.19 times
more likely to have experienced previ-
ous alcohol-related injuries than non-
users and 1.74 times more likely to
have experienced a prior motor vehicle
injury. Marijuana use was not an inde-
pendent predictor of total injuries,
doctor treated injuries, assaults, sports
injuries or other injuries. Other factors
were independent predictors of inju-
ries such as: higher risk taking scores,
young age, male gender, and higher
AUDIT scores.

DISCUSSION

In our ED almost half of injured
drinkers reported using marijuana in
the months prior to the ED visit. In-
jured drinkers who used marijuana re-
ported more injuries. The association
of marijuana use, more risk-taking and
more hazardous alcohol use suggests a
pattern of behaviors leading to injury.
More risk-taking may lead to more in-
jury. Alcohol and marijuana use in as-
sociation with other risk activities may
be part of the cause of these injuries.

A survey of the general population
reports that 5% of adults used mari-
juana in the last month.17 In our ED,
we  found a much higher proportion
of injured drinkers using marijuana.
There remains controversy about the
association of marijuana with injury.
Most investigators have examined the
effects of marijuana alone and have not

found marijuana when used alone to
contribute to injury.18 However, in
highway fatalities, there is evidence that
marijuana is the secondary factor (af-
ter alcohol) causing lethal injuries.3

Our study supports findings which im-
plicate marijuana as the second drug
factor often combined with alcohol in-
toxication as a cause of injury.

The prudent emergency physician
treating injured drinkers in the ED
should expect marijuana use. Injured
drinkers who use marijuana report that
they are as ready to change drinking
and risk behaviors as those who do not
use marijuana. Although there is con-
cern about lack of motivation among
marijuana users, our results indicate
that marijuana users are as ready to
change and may be as receptive to
counseling as other patients in the ED.
The risk of subsequent injury and the
prevalence of marijuana use suggest
that brief interventions to reduce in-
jury should target marijuana as well as
alcohol.

EDs serve as a source of care for a
substantial proportion of injured per-
sons. This study suggests that many
injured drinkers also use marijuana.
These patients receive little preventive
counseling in the ED currently. They
are at risk for future injury. Given the
magnitude of the problem and the
opportunity, prevention of alcohol and
marijuana related injuries should be
integrated into ED care.

CONCLUSION

Marijuana use is prevalent among
injured drinkers in the ED. Almost half
of injured drinkers report marijuana use
in the recent past. Marijuana-using in-
jured drinkers are as ready to change
their alcohol and risk behaviors as non-
users. Emergency physicians should

consider screening injured patients for
both alcohol and marijuana. A positive
alcohol test should lead to suspicion of
marijuana use, as well.

An  intervention to prevent injury
by addressing use of both substances
should be developed. In our REIS study,
brief ED intervention followed by a
booster session reduced alcohol-related
injuries but not total injuries. The alco-
hol-focused (REIS) intervention should
be broadened to include marijuana.7

The merit, utility, and feasibility of this
and other ED-based injury reduction
interventions will be examined in future
studies at RIHED in collaboration with
CAAS,  with the support of the Injury
Prevention Center.
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Firearm Injury Surveillance in Rhode Island

In 1999, there were 28,874 fire-
arm deaths in the United States;  more
than 16,500  were suicides and 10,800
were homicides.1 These staggering sta-
tistics  grossly underestimate the mag-
nitude of the firearm epidemic.  A 1995
article in the Journal of the American
Medical Association  estimated that the
number of firearm injuries is three
times larger.2  However, without a com-
prehensive national surveillance sys-
tem, this information is difficult to
confirm.  To define the scope of fire-
arm injuries and determine preventive
steps, policy makers, public health pro-
fessionals and the public must first
understand the magnitude of the prob-
lem.  This understanding can best oc-
cur through the collection of sound
data, which can best be done through
the systematic and coordinated collec-
tion of comprehensive firearm death
and injury data via a firearm injury
surveillance system.

FIREARM DATA ABOUT RHODE

ISLAND PRESENTLY AVAILABLE

Data on firearm-related deaths in
Rhode Island are available from the
Centers for Disease Control and Pre-
vention (CDC).  Between 1989 and
1998, there were an average of 54
deaths per year within the state due to
firearms.3   The average rate of deaths
is 5.2 per 100,000.4  Unfortunately,
comparable morbidity data are not
available within the state.

The most complete and accurate
way to collect firearm-related data in
Rhode Island is to use all of the informa-
tion collected by different agencies and
organizations to create a comprehensive
firearm surveillance system. Rhode Island
data are collected independently by a
variety of agencies,  including  police
departments; the Bureau of Alcohol,
Tobacco, and Firearms; RI Department
of Health; hospitals and trauma registries;
the medical examiner; and the state crime
lab.  The data collected by some of these
agencies provide an incomplete picture
of firearm deaths and injuries in Rhode

Island.  Linking this information gives a
clearer picture.

DEFINING A COMPREHENSIVE

FIREARM SURVEILLANCE SYSTEM

Surveillance can be defined as the
on-going, systematic collection, analy-
sis, and interpretation of outcome-spe-
cific data essential to the planning,
implementation, and evaluation of pub-
lic health practice, closely integrated
with the timely dissemination of these
data to those who need to know.5

A comprehensive firearm surveil-
lance system would link data on fire-
arms from a variety of different sources,
which may include:

• Hospital data (both inpatient
and outpatient)

• Police reports
• Medical Examiner reports and

death certificates
• Crime lab data
• Bureau of Alcohol, Tobacco and

Firearms traces on firearms used
in crimes

Existing firearm surveillance sys-
tems in other states utilize a different
combination of the data depending on
what is available and collected.  To our
knowledge,  no system uses all five of
these data sources to collect complete
firearm death and injury data.

PREVIOUS AND ONGOING FIRE-
ARM SURVEILLANCE INITIATIVES

In 1999, the Harvard Injury Con-
trol and Research Center launched the
National Violent Death Reporting
System (NVDRS).  With funding
from several major private foundations,
NVDRS was created to support local
firearm data-gathering efforts and to
build a model national reporting sys-
tem.  Currently, the federal government
supports Fatality Analysis Reporting
System (FARS), which provides exten-
sive information on motor vehicle re-
lated crashes in an effort to inform
policy-making.6  NVDRS  models its

work after FARS and provides the same
resources to researchers and policy
makers interested in studying firearm
death and injury.

In 2000, the Injury Prevention
Center at Rhode Island Hospital,
Hasbro Children’s Hospital and The
Miriam Hospital collaborated with
Harvard researchers to conduct a lim-
ited retrospective analysis of firearm
deaths and injuries treated at Rhode
Island Hospital and Hasbro Children’s
Hospital.  The results showed that 200
patients were treated between 1998 and
1999 for firearm-related injuries.

DATA TO BE COLLECTED IN
RHODE ISLAND

Firearm death and injury data that
could be collected in Rhode Island can
be divided into four broad categories:
data on the victim; on the perpetrator,
on the firearm and on general logistical
information.  Within each of the four
broad categories, a number of variables
could be collected.  These include:

Victim
Sex, race, ethnicity, age, type of

injury (homicide, suicide, unintended,
undetermined, occupational, etc.),
marital status, education, occupation,
location of the wounds, toxicology re-
ports, number of bullets penetrating
body, relationship with perpetrator,
signs of violence, address or zip code,
and activity.

Perpetrator
Sex, race, ethnicity, age, marital

status, education, occupation, toxicol-
ogy reports, relationship with victim,
signs of violence, probation, parole, fi-
nal disposition, address or zip code, and
activity.

Firearm
Type of the firearm, weapons,

weapon recovered, specs of the firearm,
owner of firearm (if known), bullets
recovered, and bullets information.
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General information
Location of the incident, county,

police agency, incident number, cir-
cumstances of injury, crime lab num-
ber, location prior to injury,
circumstances prior to injury, case
found by, pronounced by, and other
significant conditions.

It is critical to understand that a
firearm surveillance system would in
no way provide confidential informa-
tion about any individual to the pub-
lic.  Confidential information would
be collected initially in order to  link
data sources together and prevent re-
dundancy.  However, all confidential
data would be expunged from the sys-
tem. This is standard practice for data
linkage systems.  In addition, it is also
expected that some data as a whole will
be inaccessible and other incident-spe-
cific data may be missing in many of
the individual cases.

The challenge would be to link the
data by cases, thereby retrieving data
from a variety of sources and compil-
ing it incident by incident. Descriptive
analyses would need to be performed
with the hope of determining the char-
acteristics of each firearm death and
injury in Rhode Island.  Analysis of the
variables would correlate characteristics
of the victim, perpetrator, firearm, and
circumstances surrounding the event.

General characteristics of the fire-
arm injury problem would be able to be
reported.  Even more importantly, these
findings could provide critical informa-
tion that could aid in the development
of prevention programs and policies
aimed at reducing gun death and injury.

RHODE ISLAND PROVIDES A
UNIQUE OPPORTUNITY FOR

FIREARM SURVEILLANCE

Several circumstances make
Rhode Island an ideal state for creat-
ing such a system.

First, a surveillance system of this
type would be more manageable in
Rhode Island than in other states due to
its small geographic size and its popula-
tion of approximately one million people.

Second, Rhode Island Hospital
(RIH), the state’s only Level I Trauma
Center, which sees most of the serious

gunshot wound cases, E codes all of its
outpatient and inpatient cases.  E
codes, a supplementary classification
system used in the World Health
Organization’s International Classifica-
tion of Diseases, are used to code mor-
bidity data by describing the manner,
mechanism and location of the injury.
For example, an E code can indicate
whether an injury was unintentional
or from an assault, caused by a firearm
or a motor vehicle crash, and took place
in a home or on a farm. As a result,
much of the data regarding firearm
deaths and injuries are being docu-
mented (in many states this does not
occur).  The data could then be com-
piled and linked to other data sources.

Third, the Providence Police De-
partment typically traces all firearms
used in crimes with the Bureau of Al-
cohol, Tobacco and Firearms.  It would
be relatively manageable to trace guns
used in crimes outside the city of Provi-
dence.  The data could then be linked
to other data sources.

Fourth, the state has only one Medi-
cal Examiner and one Crime Lab, thereby
reducing the organizations to  coordinate.

CONCLUSION

The creation of a prospective,
comprehensive firearm surveillance sys-
tem in Rhode Island would provide
critical data to those who want to bet-
ter understand the firearm death and
injury problem in
this state.  The state
is well situated to
create such a sys-
tem because so
much of the data is
presently collected.
The process of linking the
data, which could be success-
fully managed by a small staff,
could provide a large amount

of critical data to the entire state, al-
lowing  policymakers to have the in-
formation necessary for informed
public policy.
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�Injuries in Rhode Island Elders

Robert A. Partridge, MD, MPH

The number of older adults in the
United States is growing, and their rate
of injuries  increasing commensurately.
Approximately one third of emergency
department visits nationally are related
to intentional or unintentional injury;
of these, about 10% involve individu-
als over the age of 65 years.1 In Rhode
Island, demographics make these num-
bers particularly important. While per-
sons aged 65 years or older comprise
12.4% of the overall U.S. population,
in Rhode Island this figure is 14.5%.
Rhode Island ranks sixth among the 50
states in the percentage of elders in its
population.2

Injuries are a major public health
problem for elder Rhode Islanders. Be-
tween 1966 and 1988, unintentional
injuries were the seventh leading cause
of death and suicide was the ninth lead-
ing cause of death for Rhode Islanders
over the age of 65. Injuries are also a
significant cause of disability and
poorer quality of life for this popula-
tion. The economic impact of these
injuries comes to billions of dollars an-
nually.3,4 In older adults, the most com-
mon mechanisms of injury are falls,
motor vehicle related trauma (occu-
pants and pedestrians), suicides, and
assaults (including elder abuse). Less
common causes include burns, poison-
ings, drownings and suffocations. This
article focuses on the most common
mechanisms of injury in elder Rhode
Islanders and discusses the types of in-
juries sustained, injury prevention
techniques that can be applied specifi-
cally to this population, the role of
health care practitioners in reducing
the burden of injury in this population,
and recent research into the problem
of injury in older Rhode Islanders.

FALLS

Approximately 1 in 3 older adults
falls each year, and falls are the leading
cause of injury death in elders.5,6,7  Falls,
usually  at home, are also the most
common cause of injuries and hospi-
tal admissions due to trauma in this

age group. Hip fractures, which com-
monly result from falls in elders, cause
significant mortality and disability in
elders. Women are most at risk, sus-
taining 75-80% of all hip fractures.8

In addition, the “old old”—those over
age 85—are 10-15 times more likely
to have a hip fracture after a fall than
are persons aged 60-65.9 Approxi-
mately 50% of older adults hospital-
ized for a hip fracture cannot return
home or function independently after
this type of injury.10,11 The economic
burden of hip fractures in the elder
population approaches $3 billion an-
nually.12

Host factors that increase the like-
lihood of a fall in an older person in-
clude gait and balance disturbances,
neurological and musculoskeletal dis-
abilities, psychoactive medications,
dementia and visual impairment.13

Environmental hazards, such as slip-
pery surfaces, uneven floors, poor light-
ing, loose rugs, unstable furniture and
objects lying on floors, also play a role.5

Preventing fall injuries and reduc-
ing morbidity and mortality in elders
who fall is possible through behavioral
and environmental change, as well as
through intervention by physicians and
other health care providers. Elders who
exercise regularly improve their
strength, balance and coordination,
which has been shown to reduce the
likelihood of a fall.12,13  Making living
areas safer is also effective. Useful mea-
sures include removing tripping haz-
ards, installing handrails on both sides
of staircases, and installing no-slip bath
mats and handrails on the sides of the
bathtub or shower.14

Physicians have a role to play in
preventing injuries from falls in elders.
Physicians can identify elder patients
who are at risk for falling and initiate a
home safety evaluation through nurs-
ing or social services agencies. Physi-
cians are also best able to identify those
patients who have impaired strength,
balance or coordination. In addition,
physicians can review all an elder

patient’s medicines to reduce side ef-
fects and interactions that could in-
crease fall risk.15  Referral for regular
ophthalmologic evaluations is also im-
portant, because impaired vision in-
creases fall risk.11  Other strategies
involve safety products that may reduce
the risk of a severe injury even if a fall
cannot be prevented; e.g., protective
hip pads in clothing and impact-ab-
sorbing floor materials.

MOTOR VEHICLE AND PEDES-
TRIAN INJURIES

Elder adults are at risk for motor
vehicle related injury, both as occu-
pants of vehicles and as pedestrians. In
1998, 7,269 people in the United
States over age 65 died as a result of
motor vehicle related trauma. Of these,
83% were occupants and 16% were
pedestrians.16  Injuries and deaths from
motor vehicle related trauma are ris-
ing as the percentage of elders in the
population increases. After the under-
25 age group, motor vehicle related
death rates (per 100,000) are higher for
those 75 years of age or older than for
any other age group; per mile driven,
drivers over age 75 have higher rates of
fatal motor vehicle crashes than any
other group except teenagers.16  In
Rhode Island, however, the motor ve-
hicle related death rate for persons aged
75 years and older is the lowest in the
nation, at 8.9 deaths per 100,000.17

Although pedestrian injuries form
a small proportion of motor vehicle
injuries and deaths, these injuries are a
significant risk for the elderly. In 1998,
adults aged 70 and older represented
only 9% of the population but ac-
counted for 18% of all pedestrian fa-
talities. This population also had the
highest death rate of any age group.18

The one bright spot in pedestrian sta-
tistics is that the number of nonfatal
injuries among elder pedestrians in-
jured by motor vehicles declined dur-
ing the 1990s, in contrast to nonfatal
injuries in elder car occupants, which
increased.17
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Motor vehicle crash-related inju-
ries in the elder population are impor-
tant because the number of older
drivers is increasing. In the past decade,
the number of licensed drivers over the
age of 70 has increased by nearly 50%
- a trend likely to continue as the US
population ages.19 In addition, older
people who are injured in a motor ve-
hicle crash are more likely to die of their
injuries than younger people. However,
as a group, elders have demonstrated
behaviors that tend to reduce their risk
of injury: they have very high seatbelt
usage rates, drive when conditions are
safest and are less likely to drink and
drive.20-22

Seatbelt use, injury patterns, and
outcomes have been studied specifically
in older Rhode Islanders. Rhode Island
elders have high seatbelt use rates. Re-
search on older Rhode Islanders has
also shown that seatbelt non-compli-
ance is associated with a higher risk of
death, higher emergency department
charges and increased diagnostic im-
aging utilization. Patterns of injuries
sustained in a crash have been shown
to be different than those of the gen-
eral population, with injury patterns
showing a relationship to whether a
seatbelt was used at the time of the
crash.23

Injury prevention for elder motor
vehicle occupants and pedestrians can
be achieved through engineering ad-
vances (automobile design, road de-
sign), encouraging use of alternative
means of transportation, and restrict-
ing driving privileges when appropri-
ate (e.g. time of day, geographic
location or road type). Physicians can
help reduce the risk of elder injuries
from motor vehicle crashes by ensur-
ing that elders have regular vision and
hearing exams, and by reporting to
state licensing agencies (when permis-
sible by law) any persons with medical
conditions that may impair safe driv-
ing. Physicians can also encourage el-
ders to walk whenever possible, citing
as reasons not only a reduced risk of
car injury but also the chance to im-
prove physical health, protect the en-
vironment and reduce the number of
cars on the road.

NEW RESEARCH

Research on injuries and injury
prevention in Rhode Island elders is
ongoing. Because Rhode Island has a
large,  active elder population, it is an
ideal setting in which to study injuries
and to develop and implement injury
prevention strategies directed toward
this population.

A prospective study of injured el-
der emergency department patients
demonstrated that patients with minor
injury had differences in cognitive pro-
cessing efficiency compared with age-
matched controls. These differences
were rapidly assessed at the bedside
using computerized tests of cognition.
The tool used to assess cognition, the
Automated Neuropsychological As-
sessment Metrics (ANAM), provided
information about patients’ speed of
cognition that is not assessed by the
Modified Mini Mental Status Exam.
Although this study did not establish
a clear cause and effect relationship
between cognitive processing and in-
jury, it is likely that such a relationship
exists. It is possible that this and fur-
ther injury prevention research will al-
low simple computerized tests of
cognition to identify elder patients at
risk for injury.24

Recent research has found that
independent, active elder emergency
department patients are at risk for short
term functional decline after minor
injury. It was previously known that
elders were likely to have a decline in
functional status after a major injury,
and it now appears that a minor injury
requiring an emergency department
visit but not hospital admission also
puts highly functioning elder patients
at risk for functional decline. In this
study, elder patients with minor injury
(usually contusions, lacerations, frac-
tures and sprains) were functionally

assessed at the time of injury and again
at 3-month follow up using the Activi-
ties of Daily Living (ADL) and Inde-
pendent Activities of Daily Living
IADL)  Scores. More than 6% of pa-
tients had a decline in ADL scores and
over 22% had a decline in IADL scores
3 months after minor injury. A decline
in ADL was related to injury type,
while a decline in IADL was related to
anatomic location. The importance of
this study for physicians is that elders
with any injury are at risk of functional
decline, even if the injury is apparently
minor. For the independently func-
tioning elder population, this may have
the negative consequence of a loss of
independence. Emergency and other
physicians who care for elders with
minor injury should consider initiat-
ing follow-up evaluation and possible
intervention in highly functioning el-
ders after acute injury.25 Note, of
course, that the minor injury may sig-
nal the beginning of a disease, not the
cause.

Other investigations involving in-
jury in elder Rhode Islanders have been
initiated. A study of elder motor ve-
hicle crash victims to determine injury
patterns, mortality, hospital costs and
clinical outcome with respect to
seatbelt compliance has been com-
pleted. In addition, the smoking and
alcohol consumption habits of elder
patients and their relationship to in-
jury are also under investigation. Data
from these studies will assist physicians
and public health professionals both in
identifying elders who may be at risk
for injury and in treating and manag-
ing injured elder patients.

CONCLUSION

Elder persons comprise a signifi-
cant proportion of the Rhode Island
population, and the total number of el-
ders in Rhode Island is likely to rise over
the next several decades. Elders are sig-
nificantly at risk for fall-related injuries,
motor vehicle crash and pedestrian
trauma, as well as suicide and injuries
resulting from violence. Physicians and
other health care providers should take
a leadership role in the effort to reduce
the burden of injury in this population.

�

...elders with any injury
are at risk of functional

decline, even if the injury
is apparently minor.
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�The Providence Safe Communities Partnership

Anjali Talwalkar, MD,  and Sandra DelSesto, MEd

With a population of nearly 50,000,
the Enterprise Community in Providence
- the neighborhoods of Smith Hill,
Olneyville and the Southside - has the
pervasive poverty and unemployment
typical of most urban areas. Addition-
ally, it encompasses a combination of
cultures (African-American, Hispanic,
Southeast Asian, Haitian and African) in
a geographically small area.1 Gangs and
drugs, often the foci of the media,  are of
course serious problems, but data from
the hospitals serving Enterprise Commu-
nity residents pinpointed traffic-related
injuries as a leading cause of death and
injury in this metropolitan area.2  To ad-
dress this problem,  in 1996 the Provi-
dence Safe Communities Partnership
(PSCP) was formed and received a
$400,000 grant from the National High-
way Traffic Safety Administration to re-
duce traffic injuries in the Enterprise
Community.

TRAFFIC SAFETY - AN URBAN

PRIORITY?
Focus groups reported that traffic

safety was not a priority for residents.  To
reach this population, the Partnership
first had to garner the support of com-
munity leaders.  The collection of the
injury data documenting the extent of
the traffic safety problem in Enterprise
Community neighborhoods was instru-
mental in convincing community lead-
ers of the severity of the problem.  The
focus groups and key informant inter-
views demonstrated how residents’ lack
of knowledge, attitudes and risky behav-
iors contributed to the problem.3  To fur-
ther secure community involvement, a
governing PSCP Coordinating Commit-
tee was assembled, with appointees from
the Rhode Island Governor’s Office on
Highway Safety; the Mayor’s Office;
Lifespan Community Health Institute;
the Marriott Corporation; the Provi-
dence Plan; the Rhode Island Depart-
ment of Health; and Providence Fire,
School, and Police Departments.  With
the validation of important community
groups, the Partnership could reach out

to community residents to make traffic
safety a priority in their lives.

RAISING INJURY PREVENTION

AWARENESS

PEDS:  The Policy and Interven-
tion for Day Care Safety (PEDS) project
evolved from observation data and focus
group reports.  Observational data
showed that usage rates of child safety
seats were lower and misuse rates higher
in Rhode Island than nationally.  The
PSCP focus groups reported that child
safety seats were most frequently not used
when parents either did not own a car or
were passengers with their children in a
car other than their own.  Many parents
did not move their child’s safety seat into
another person’s car.  Furthermore, most
who reported owning seats admitted that
they had not read the installation direc-
tions, thereby causing the Partnership to
question whether the seats were properly
installed.

The PEDS project aimed to increase
the use of seat belts by adults and child
safety seats by children ages 0-4.  The
target group consisted of the families of
the children enrolled in eight day care
centers in the Enterprise Community.
The centers were split into an interven-
tion group and a control group.  The
intervention group received policy devel-
opment assistance and education for par-
ents, staff and children, while the control
group received no initial interventions.
(After the evaluation was complete, they
received the interventions.)  A consult-
ant in curriculum development created
a model curriculum and an accompany-
ing staff-training module.  The curricu-
lum involves parental participation and
activities for the children. It is easily
taught by day care staff and fits well into
existing pre-school programs.

It soon became evident that most
parents did not own child safety seats.
Fortunately, funding for the purchase of
child safety seats became available to the
PSCP through the RI Department of
Transportation.  Low-income parents
participating in the PEDS program were

offered free seats and installation of the
seats by NHTSA-certified technicians.
Usage of child safety seats increased.4

Several centers that had opted not to par-
ticipate in the program did after observ-
ing the program’s operation.  Traffic safety
had become part of their centers’ agenda,
whereas before, it was not.

Boost Me Up: The Partnership re-
ceived an additional NHTSA grant to
compare interventions designed to in-
crease use of booster seats for children
ages 5-8.  The target group included ap-
proximately 750 families of the children
enrolled in twenty day-care sites in the
Enterprise Community.  The centers
were assigned to one of three interven-
tion groups or a control group.  All three
intervention groups received free booster
seats for their families,  “Boost Me Up”
reminder signs for their parking lots and
education for day care staff and parents
on traffic safety.  One group received
nothing else, while two other groups were
guided in updating their policies to ex-
plicitly urge parental compliance with
Rhode Island’s child safety seat laws.  Fi-
nally, parents in one of these latter groups
also received financial incentives when
observed using their booster seats.  Due
to a lack of resources, no posttest obser-
vations were done in the control group.
However, observed booster seat usage
increased from 0% before the interven-
tion to 50% following it in all three in-
tervention conditions, suggesting that the
effective piece of the program was the
provision of free booster seats and edu-
cation.5

Car Seats In Clinics:  Another child
safety seat program run by the Partner-
ship identifies clients through two dif-
ferent avenues.  First, healthcare workers
at five neighborhood health centers plus
the clinics of Women & Infants and
Hasbro Children’s Hospitals identify
families in financial need with children
who are not properly restrained.  Second,
the Providence Police Department iden-
tifies vehicles with unrestrained child
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passengers and offers the driver the op-
tion of participating in the Car Seats in
Clinics program in lieu of paying the fine
mandated by the RI Child Passenger
Restraint Law.  Today the program,  op-
erating from the RI Hospital campus,
serves approximately 20 families per
week, providing free safety seats for ev-
ery child younger than eight years of age.
Parents receive one-on-one instruction
and installation by NHTSA-certified
child safety seat technicians. Approxi-
mately 850 child safety seats have been
distributed to families each year since its
inception.

Safety Day: Early in its second year,
the Partnership envisioned a large-scale
intervention to mobilize the entire com-
munity around injury prevention.  Safety
Day was created as an annual, outdoor
neighborhood fair held within the En-
terprise Community in early summer.
The goal was to attract residents and in-
crease their injury prevention awareness
through a series of informational stations
and prize incentives.  Over 30 city, state
and community agencies, along with lo-
cal businesses, participated, and over
1,000 Providence adults and children at-
tended the festival.  Over 25 interactive
booths taught children and their parents
about injury prevention in areas ranging
from bike and pedestrian safety, gun
safety, fire safety and first aid.  Raffle
prizes and entertainment by local groups
and a popular radio station capped the
event.  Safety Day has evolved into the
signature event of the Partnership, grow-
ing each year.

Middle School Poster Contest:
During year two, the PSCP created a traf-
fic safety poster contest to engage the
Providence School Department in injury
prevention.  With a large audience of
young people, the contest was designed
to raise their awareness of safety belt and
child safety seat use and bicycle helmet
use.  Staff met with middle school classes
and their art teachers to discuss traffic
safety and  introduce the contest.  In the
first year, about half of the middle schools
in the city participated; in the second
year, all middle schools chose to partici-
pate.  Also in year two, an insurance
agency replicated the posters for distri-

bution.  The grand prize-winning poster
was displayed on a billboard in the com-
munity. Both school and citywide win-
ners received prizes at a press conference
at City Hall with Mayor Cianci.  As the
poster contest enters its third year, it has
expanded to the parochial school chil-
dren of Providence.

Bringing Safety Home: This ongo-
ing intervention seeks to provide safety
information and equipment to the needi-
est families in Providence.  An interac-
tive injury prevention curriculum was
developed to train 50 caseworkers from
Family Services who, in turn, are edu-
cating 300 high-risk families.  The top-
ics covered represent the top causes of
injury in Providence: motor vehicle
safety, bike and pedestrian safety, poison
safety, fire safety, and choking/suffoca-
tion/strangulation prevention and treat-
ment.  In addition, PSCP ensured that
all Family Services staff who transport
children had the proper seats installed in
their vehicles.

Buckle Up Faithfully: The next
point-of-entry the Partnership will tar-
get is faith-based organizations.  Out-
reach will be conducted through religious
groups in an effort to increase their safety
belt usage rates.

CONCLUSION

Only when a community owns a
problem can true attitude and behavior
changes occur.  Many residents of the
Enterprise Community in Providence
were not using seat belts and child safety
seats, for a variety of reasons, including
lack of information, low literacy, con-
flicting cultural norms, higher priorities
such as poverty and violence, and lim-
ited English proficiency.  The success of

the Providence Safe Communities Part-
nership is the result of multiple factors
including strong local and state agency
support, host institution’s (Lifespan) sup-
port, research evaluation, constant nur-
turing of community ties, a strong
Coordinating Committee and the per-
sistence of project staff.  The Partnership
had to integrate injury prevention into
the community’s existing health and
safety agenda rather than compete with
it.

The PSCP has become the premiere
vehicle for reaching the Enterprise Com-
munity with respect to injury prevention.
Through community outreach, it is mak-
ing Providence a safer community.
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�
High Fidelity Medical Simulation: A New Paradigm in

Medical Education

Marc J. Shapiro, MD, and Walter Simmons, MD

The rapid rate of information
growth, increased demands on physician
educators, and patient safety concerns
have created a challenge to the present
model of hands-on training for medi-
cal students and physicians.   Traditional
on-the-job training involves learning on
patients, which can be at odds with safe
high quality patient care.  Simulation
technologies,  like simple manikins, ani-
mal and organ models, cadavers, simu-
lated patients, PC-based software and
task trainers are presently used, but the
full potential of technology for medical
education has not been realized.1  The use
of realistic high fidelity interactive patient
simulators was pioneered in anesthesia,2-4

but has only recently come into more
widespread use by other specialties and
some medical schools.  High fidelity
medical simulation offers numerous ben-
efits for patients, trainees, educators, and
is likely to become an integral tool in
future medical education.5  Simulation
training is well-established in other com-
plex, high-risk industries,  such as avia-
tion, nuclear power, and the military.
These industries provide a benchmark
safety record for medicine to emulate.6

The 1999 Institute of Medicine
(IOM) report, “To Err is Human,”
brought national attention to medical er-
ror and specifically recommended the use
of simulation to support human factors
training.7  A simulated patient care expe-
rience is an idea that has been adapted
from the airline industry and flight simu-
lators that have been used in pilot train-
ing for more than 50 years.  Aviation has
provided clear evidence for the contribu-
tion of individual and team errors to the
occurrence of crashes and near misses.8  As
a result of these studies, Crew Resource
Management (CRM) curriculum for
team training, supported by realistic flight
simulators, is an annual mandatory train-
ing standard in the aviation industry.  This
pioneering work served as a model for the
Anesthesia Crisis Resource Management
(ACRM) course, one of the first applica-

tions of high fidelity medical simulation
in medicine.3,9

Locally, Rhode Island Hospital and
Hasbro Children’s Hospital have been
funded participants in a Department of
Defense project, “MedTeams,”  to trans-
fer CRM lessons learned in army avia-
tion to teams in the Emergency
Department.10   This multi-center mili-
tary and civilian project demonstrated the
benefits of a teamwork training curricu-
lum in emergency medicine.  The vali-
dation study demonstrated significant
improvement in quality of team behav-
iors between experimental and control
groups following training.  Clinical er-
ror rate decreased from 30.9 % to 4.4%
in the experimental group, ED staff atti-
tudes towards teamwork increased and
staff assessments of institutional support
showed a significant increase.11  Similar
to the aviation experience with CRM,
sustaining improved performance re-
quires ongoing training, and this concept
has led to the development of  high fi-
delity medical simulation at  Rhode Is-
land Hospital.   With support from
Rhode Island Hospital, The Champlin
Foundation, and the “MedTeams”
project,  the Rhode Island Hospital
Medical Simulation Center began opera-
tion in May 2002.

This 3000+ square foot facility is
composed of an office suite, conference
room for audio-visual debriefings, stor-
age and equipment rooms, two trainee
simulation viewing areas, simulation con-
trol room and simulator room.  The main
simulation room is greater than 1200
square feet and provides the ability to
simulate an actual emergency depart-
ment.  However, the simulation area was
designed to be flexible to accommodate
two separate simultaneous simulations,
re-create other patient care areas (oper-
ating room, intensive care unit, radiol-
ogy suite etc.), or field hospital for disaster
drills.    The center can support five com-
puterized high fidelity mannequins.  All
aspects of actual treatment areas includ-

ing medical gases, resuscitation equip-
ment, operating room lights, and com-
puter capabilities have been incorporated
into the design.   The audiovisual system
consists of digital video recording, using
multiple camera angles.  Video monitors
in viewing rooms display patient data;
wireless microphones system permit
communication and individual partici-
pant recording. Audio visual editing en-
ables staff to create educational materials.

Medical simulation technology al-
lows for realistic clinical scenarios using
life-sized computerized patient manne-
quins that are able to respond in real-
time to a variety of pharmacological
agents and clinical interventions.  This
type of technology offers medical educa-
tors a new way to control situational
learning.12  The computer-driven man-
nequins range from $30,000 to
$200,000 and are capable of verbal com-
munication, accurate representation of
common physical exam findings
(pupilary reaction, advanced airway
problems, lung and cardiac sounds,
pulses etc), and physiologic response to
drug and treatment interventions.  Treat-
ment options can even include a multi-
tude of invasive procedures, including
cricothyroidotomy, tube thoracostomy,
foley catheterization, and intravenous
line placement.  Realistic representations
of actual treatment settings allow simu-
lation participants to suspend disbelief
and immerse themselves in the training
exercise.  Participants involved in the
simulation may include physicians,
nurses, allied healthcare personnel or
multidisciplinary teams.   Teams or indi-
viduals alternate viewing and participat-
ing in single or multiple patient scenarios,
which are followed by a video-based de-
briefing to facilitate discussion, reflect on
performance and highlight educational
objectives.

Medical students give high ratings
to stimulation-based techniques.13,14  It
is also proposed that long-term retention
of knowledge is enhanced.15  This has led
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to greater interest in studying the valid-
ity and reliability of simulator-based per-
formance assessments.16  Additionally,
scenarios can be standardized and graded
for comparisons across practitioners al-
lowing for performance to be measured
objectively.17

The applications for simulation in
medicine are expanding as research shows
promise for this training tool.  It allows
for an enactment or reproduction of
comparable real-life situations that en-
tails no risk to patients and perhaps will
enhance patient safety by improving per-
formance prior to actual patient encoun-
ters.5  In addition, educators can ensure
a reproducible curriculum for all train-
ees, which does not depend on random
encounters,  and conduct this training
in a setting which minimizes the time
constraints in the clinical environment.
Simulation can be employed to improve
basic clinical and psychomotor skills,
such as airway management, but may also
have a role in reducing medical error
through improved teamwork.  In addi-
tion, scenarios can be created to allow
medical professionals exposure to error-
producing conditions or to experience
less common clinical situations, which
require additional training.

Presently, specialties as diverse as
emergency medicine, surgery, trauma,
pediatrics and gastroenterology are de-
veloping simulation-based training pro-
grams.18  Emergency medicine has
conducted preliminary work to demon-
strate the potential use of high fidelity
medical simulation for teamwork train-
ing.19  Trauma team performance may
also be assessed in a reproducible  fash-
ion using simulation.20  Simulation de-
vices for ultrasound, endoscopy, and
surgery(wound closure, bowel
anastamosis, laparotomy etc) are  avail-
able.  Virtual reality is becoming possible,
and the combination of this technology
with tactile stimuli (haptics) holds un-
limited possibility in the future.

Medical science and the application
of technology for patient care have ad-
vanced at a greater rate than innovations
in medical education.  The limitations
of traditional medical education, along
with the availability of new and more
affordable simulation technology
coupled with a national patient safety

agenda have fueled the enthusiasm for
adopting simulation as a new model for
medical training and evaluation.
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�A Case Study: Pedestrian–Motor Vehicle Trauma

Thomas F. Morgan, MD

Injury data in the United States
estimate that 7,000 pedestrians are
killed  110,000 pedestrians non-fatally
injured per year.1  Such injuries and
their sequelae are often considered “ac-
cidents” and treated differently than
diseases with treatable and preventable
causes.  However, one can utilize bio-
medical science to analyze the mecha-
nism of injury and then delineate
causation factors to develop injury pre-
vention strategies. Landmark work by
William Haddon2,3 has taught us that
injury prevention can occur at three
different points : pre-event, the event
and post-event. Clearly, if we are to
prevent more pedestrian injuries, we
must focus on all three phases.  Fortu-
nately, a renewed interest in determin-
ing the basic biomechanics of
pedestrian injuries has increased  our
understanding of these events.  This ar-
ticle discusses a case of a pedestrian
injury, the clinical application of the
biomechanics of the injury, and the
application of injury prevention strat-
egies.

CASE PRESENTATION

J. M., a forty-four year old female
pedestrian, was crossing Canal Street
around 6:30 p.m., outside the cross-
ing walk, when the front of a 1988
Nissan hit the left side of her body.  It
was reported that her upper body went
on to the hood of the car, with her head
contacting the windshield. The car car-
ried her for sixty to seventy feet,  then
threw her to the street pavement. (Fig-
ure 1).  EMS and Rhode Island Hos-
pital emergency teams reported that
she initially was disoriented, with pro-
longed amnesia and scalp abrasions.
She had a left distal third tibia/fibular
fracture, fractures of the pubic ramus
and the left sacrum.  There was a left
pelvic hematoma. She required pro-
longed hospitalization, but eventually
returned to work. Three years post-
crash, J.M. complained of left sciatica,
left foot weakness and neurogenic blad-
der.  These findings were related to the
pelvic and sacral fractures and he-
matoma from her crash injuries.

DISCUSSION

The concept of injury causation re-
lates the mechanism of injury to the trau-
matic event. J.M.’s scalp bruising, brain
concussion, pelvic fractures and left lower
leg fractures are consistent with a trauma
kinematics of body rotation on to the car
and the anatomic patterns for a pedestrian
strike; first contact to the left lower extrem-
ity, then to the pelvis, followed by the left
side of the body on to the hood of the car
with a head contact to the windshield and
subsequent contact to the pavement. (Fig-
ure 1). By considering injury mechanisms
in traumatic conditions, physicians and
health care teams can develop strategies to
identify injuries that are overlooked or mis-
represented. By understanding the mecha-
nism of injury from this crash, health care
providers can predict injury patterns and
the likelihood of subsequent neurogenic in-
jury.  Employing the concepts of second-
ary injury prevention can avoid possible
long-term complications and disability.
This case also points to prevention strate-
gies pre-event: encouraging pedestrians to
use crosswalks and wear bright clothing at
dusk, and encouraging cities to maintain
bright street illumination.
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Surgical Infection Prevention – the New Medicare Quality
Improvement Project

�
Dede Ordin, MD, MPH, and Madeleine Deschenes, MS

The Centers for Medicare and Medicaid Services (CMS)
and the Centers for Disease Control and Prevention (CDC)
have initiated a national quality improvement effort to pre-
vent postoperative infection.  In Rhode Island, this project
will begin in November, when Rhode Island Quality Part-
ners (RIQP), the Medicare Quality Improvement Organiza-
tion for Rhode Island, begins its new contract with CMS. The
goal of the Surgical Infection Prevention (SIP) project is to
improve the selection and timing of prophylactic antibiotics
for Medicare beneficiaries undergoing specific procedures for
which data, guidelines, and national consensus overwhelm-
ingly support such prophylaxis. These procedures include coro-
nary artery bypass graft (CABG), cardiac surgery, colon
surgery, hip and knee arthroplasty, abdominal and vaginal
hysterectomy and selected vascular procedures such as aneu-
rysm repair, thromboendarterectomy and vein bypass.

Surgical site infections occur in 2-5% of clean extra-ab-
dominal and up to 20% of intra-abdominal surgeries.1  Pa-
tients who develop surgical site infections are 60% more likely
to be readmitted to the hospital and have twice the mortality.2

Each infection increases the hospital stay by an average of 7
days and adds over $3,000 in charges (1992 data).3 Appropri-
ate preoperative administration of antibiotics has been shown
to be effective in preventing infection, and thus decreasing
patient morbidity, mortality and length of stay.  In addition, it
is estimated that, if a hospital with 10,000 operations per year
could decrease their rate of surgical site infections from 300
per year to 150 per year there would be an
average annual cost savings of approxi-
mately $450,000.4

The objectives for the SIP project are
to:
* Increase the proportion of patients who
receive prophylactic antibiotics within one
hour before surgical incision.

Antimicrobial prophylaxis is most ef-
fective when provided prior to incision.  The
risk of infection increases when the antibi-
otic is administered too early (more than
two hours prior to incision) or too late (af-
ter initial incision). The recommended time
for administration is 30-60 minutes prior
to incision.5

* Increase the proportion of patients given a prophylactic
antibiotic consistent with current recommendations.

The list of recommended antibiotics for this project has
been derived from guidelines published by the Infectious Dis-
eases Society,6  the CDC7 and the American Society of Health-
System Pharmacists (ASHP).8

*  Increase the proportion of patients receiving prophylactic
antibiotics whose antibiotics were discontinued within 24
hours after surgery.

Studies have shown that a brief course of antimicrobial
prophylaxis, initiated shortly before the first incision is as effec-
tive as longer courses.9 Additionally, prolonged antibiotic use
has been associated with superinfection with Clostridium difficile
and may impact the development of resistant strains of bacte-
ria.10

The specifications for the quality measures used to track
achievement of these objectives are shown in Tables 1 & 2.
These measure are also being considered by the Joint Commis-
sion on Accreditation of Health Care Organizations (JCAHO)
for inclusion in their ORYX initiative, which requires hospitals
to measure and improve designated processes of care as a con-
dition of accreditation.

Studies have demonstrated a marked need for improve-
ment in the appropriate use of prophylactic antibiotics.  Pre-
liminary data from 20 states (not including Rhode Island)



320
Medicine and Health / Rhode Island

indicate an overall rate of 47% for antibiotics within one hour
before incision, 92% for antibiotic consistent with guidelines
and 40% for antibiotics discontinued within 24 hours.

Baseline measurement for Rhode Island hospitals, entail-
ing abstraction of data from 750 cases randomly selected from
eligible Medicare discharges throughout the state from April
2001 through September 2001, is  underway.  Statewide
progress over the 3-year project will be tracked by quarterly
abstraction of 125 medical records.  Hospitals undertaking
improvement efforts are likely to abstract additional charts to
assess the effectiveness of their efforts.

RIQP and a hospital in Rhode Island are participating in
a National Institute for Healthcare Improvement (IHI) Col-
laborative to achieve breakthrough improvement in preven-
tion of surgical infections.   Processes of care addressed in this
collaborative include the delivery of appropriate and timely
prophylactic antibiotics as well as glucose control, maintenance
of normothermia, oxygenation, and other infection-preven-
tion procedures. RIQP will be sharing with interested hospi-
tals the materials and improvement strategies as well as lessons

learned during the course of this national
collaborative. They will also initiate a state-
wide IHI-type collaborative for all Rhode
Island hospitals interested in using this
highly effective model for improving qual-
ity of care.  Anyone interested in more in-
formation should contact Dede Ordin,
MD, MPH, Senior Medical Scientist, or
Madeleine Deschenes, MS, Project Coor-
dinator, RIQP, phone: (401) 528-3200.
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Asthma Mortality in Rhode Island and the
United States,1979-1998

� �
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Health by Numbers

Several recent studies have indicated an increase in
United States (US) asthma mortality rates over the past two
decades,1,2 and accordingly, the national Healthy People 2010
objectives for asthma mortality are aggressive.3 (Table 1)  In
contrast, Rhode Island (RI) rates have been level over the
period,4 and in 1994-1998, RI was either below or very near
each of the nation’s five age-specific objectives for asthma
mortality.3 (Table 1)  This report analyzes the differential
between RI and US asthma mortality rates, independently
and in relation to mortality from all respiratory diseases.

Methods
Using the Centers for Disease Control and Preven-

tion (CDC) WONDER System’s Compressed Mortality
Files,5 RI and US age-adjusted mortality rates for asthma

as the underlying cause of death (ICD-9 code 493) were
obtained for the years 1979 through 1998.  Average annual
rates for the white population were produced for the five-
year periods 1979-1983, 1984-1988, 1989-1993, and 1994-
1998.  All rates were age-adjusted to the 2000 standard US
population and reflect average annual number of deaths per
million population.  Rates for males, females, and both gen-
ders combined were examined.

RI and US age-adjusted mortality rates from 1979 to
1998 for total respiratory diseases (ICD-9 code 460-519),
emphysema (ICD-9 code 492), and chronic bronchitis
(ICD-9 code 491) were extracted using the same methods
as described for asthma mortality rates.  [Note: Mortality
rates for emphysema and chronic bronchitis were examined
only to investigate whether erroneous death classification

of asthma deaths to other respiratory
illnesses could be responsible for the
decrease in RI age-adjusted asthma mor-
tality rates.  In both cases, RI and US
rates were parallel over time, suggesting
that the increasing differential between
RI and US asthma mortality was not
an artifact of classification.]

Because of the small number of
asthma deaths among races other than
white in RI, mortality rates for these
groups were statistically unreliable and
have not been included in the analysis.

Results
From 1979 to 1998, 245 RI resi-

dents died as a result of asthma.  The
majority of deaths were among whites

(221), among women
(154), and among persons
ages 65 and over (145).
The distribution of
asthma deaths among
sub-populations changed
little over time.5

Comparison be-
tween age-adjusted

Figure 1. Age-adjusted asthma mortality rates per 1,000,000 whites, Rhode Island and
United States, 1979-1998.
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asthma mortality rates of whites in RI and the US from
1979 to 1998 showed that RI rates were consistently lower
than those for the US. (Figure 1)  RI rates decreased by
12% from 1979-83 to 1994-98.  US rates increased by
38% from 1979-83 to 1989-93 and changed little in 1994-
98.  In 1979-83, the US rate was 12% higher than the RI
rate; by 1994-98 the US rate was 76% higher.

Among white males, asthma mortality in both RI and

Figure 2. Age-adjusted asthma mortality rates per 1,000,000 whites, by sex, Rhode Island and United
States, 1979-1998.

Figure 3. Age-adjusted total respiratory disease mortality rates per 1,000,000
whites, by sex, Rhode Island and United States, 1979-1998.

the US peaked during 1989-93
and fell in 1994-98. (Figure 2)
However, from 1979-83 to 1994-
98, RI rates had an overall decrease
of 20%, while US rates increased
by 17%.  Rates for white females
were generally higher than rates for
white males.  Among white females
in RI, the rate changed little over
the period of observation, while the
US rate increased by 53% from
1979-83 to 1994-98.

In RI, asthma accounts for ap-
proximately 2% of all respiratory
disease mortality.  The RI rate for
total respiratory disease mortality
among whites increased 28% from
1979-83 to 1994-98. (Figure 3)  By
sex, RI rates for white females in-
creased greatly (58%) from 1979-
83 to 1994-98. Rates for white

males in RI decreased from 1984-88 to 1994-98, but overall
increased by 7%.  Over the entire period of observation,
US rates were consistently higher than RI rates.  In 1979-
83, the RI rate was 16% below the US rate; by 1994-98
the RI rate was 18% lower than the US rate.

Discussion
From 1979 through 1998, both asthma and total

respiratory disease mortality rates for RI were below those
of the United States.  While the trends in total respira-
tory disease mortality for RI and US were similar, a di-
verging trend was seen for asthma mortality.  In general,
RI rates for asthma mortality were flat or decreasing while
US rates were climbing.

Among the possible causes of the observed trend in
RI asthma mortality rates are:  (1) A decrease in asthma
morbidity is possible but unlikely because RI currently
has one of the highest asthma morbidity rates in the coun-
try.6  (2) A change in the level of exposure to environ-
mental triggers, such as wet and damp housing and school
environments, is a potential explanation.  However, there
is no known information showing that environmental
exposure to asthmatic triggers in RI is getting better ei-
ther absolutely or relative to the US as a whole.  (3) Asthma
mortality rates may have fallen because of an improve-
ment in the quality of or access to medical care in RI.  (4)
Improvement in influenza and pneumococcal vaccina-
tion rates is a likely hypothesis.  Persons with asthma are
considered to be at high risk for influenza complications.

Over the past ten years, RI and US mortality rates for these
illnesses have decreased5 and vaccination rates have increased.7

In order to investigate this possibility, future studies may wish
to collect and analyze data on influenza and pneumococcal
vaccination rates among persons with asthma and among de-
cedents whose cause of death is asthma.
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PURPOSE
As part of an annual epidemiological profile on HIV

and AIDS in Rhode Island, the Rhode Island Department
of Health estimated the prevalence of HIV and AIDS in two
sub-populations known to be at high risk for HIV infection,
gay/bisexual men and injecting drug users (IDU). The preva-
lence of an infectious disease in a population is an important
indicator of disease risk in that population, and an impor-
tant consideration for the distribution of scarce public health
resources among populations.

BACKGROUND
The incidence of AIDS in Rhode Island increased from

1982 to 1993, then declined, probably as a result of im-
proved screening and treatment of HIV. Mortality from
AIDS in Rhode Island followed a similar trajectory. Trends
throughout the United States have been similar. As a result
of declining mortality, the prevalence of AIDS has increased
steadily. In Rhode Island, the number of persons living with
AIDS reached an all-time high of 1019 in July, 2002.1

METHODS
The age-specific period prevalence of HIV/AIDS in 2002

was estimated for two high-risk populations in Rhode Island,
the population of gay or bisexual men ages 20 and over, and
the population of injecting drug users ages 20 and over, as
follows:

Period Prevalence
(a,r)

 = N
(a,r)

 / P
(a,r)

where:
N = Number of Rhode Island residents living with

AIDS or HIV at any time from January 1, 2002 through
June 30, 2002.

P =  Number of Rhode Island residents, mid-2002.
a = Age group.
r = Risk group.

PERSONS WITH AIDS
The number of Rhode Island residents living with

AIDS at any time during 2002, by age and risk group, was
obtained from the Rhode Island AIDS registry, established
and maintained by the Rhode Island Department of Health.

PERSONS WITH HIV
Until 2000, the Rhode Island HIV registry, established

and maintained by the Rhode Island Department of Health,
collected reports of anonymous HIV+ test results, only.
Given the strict anonymity of these reports, it is impos-

sible to do two things which are necessary to determine the
number of Rhode Island residents living with HIV: 1/ to
identify duplicate test results (many individuals who test
positive for HIV get retested, sometimes more than once),
and 2/ to ascertain the disease and vital status of persons
who have received an HIV+ test result over time. Beginning
in 2000, HIV+ reports made to the Rhode Island HIV reg-
istry have included unique identifiers, making both proce-
dures possible. However, with only two years’ unique
identifier data available in the registry, it is impossible to
determine the number of Rhode Island residents living with
HIV who have not converted to AIDS.

The ratio (N
(HIV+)

 + N
(AIDS)

) / N
(AIDS)

 may be estimated
from the aggregate statistics of states that have run confi-
dential (“name” or “unique identifier”) HIV and AIDS reg-
istries simultaneously for many years. (N

(HIV+)
 represents the

number people living with HIV who have not converted to
AIDS; N

(AIDS)
 represents the number of people living with

AIDS.) The Centers for Disease Control and Prevention
(CDC) constructed estimates of (N

(HIV+)
 + N

(AIDS)
) and N

(AIDS)
for the United States as a whole in 2000: 2

(N
(HIV+)

 + N
(AIDS)

) = 850,000-950,000
N

(AIDS)
 = 340,000

Thus:
(N

(HIV+)
 + N

(AIDS)
) / N

(AIDS)
 = 2.5-2.8

This ratio range may be applied to N
(AIDS)

 for Rhode
Island as determined by the AIDS registry to produce a range
of (N

(HIV+)
 + N

(AIDS)
) estimates for the State. We selected the

midpoint of the range, 2.65, for construction of the preva-
lence estimates presented in this report.

GAY/BISEXUAL MEN
Various estimates of the gay/bisexual male population

in the United States have been constructed since publica-
tion of the Kinsey Report in 1948. Although useful esti-
mates may be derived in various ways, most have been based
on surveys of the general population, and vary according to
the questions asked of respondents. For example, the fol-
lowing questions yield progressively smaller estimates of the
proportion of adult males who are gay/bisexual:

• “Have you had at least one same-sex partner since age 18?”
• “Have you had more same-sex than opposite-sex part-

ners since age 18?”
• “Have you had same-sex and opposite-sex partners

in the last year?” or “Have you had exclusively same-
sex partners over the past year?”
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Survey estimates are also affected by the universe from
which the sample of respondents is drawn. The Kinsey
study,3 which drew respondents from various settings, in-
cluding prisons and reform schools, yielded an estimate of
10%, while the General Social Survey,4 which drew respon-
dents exclusively from the non-institutional population,
yielded a maximum estimate of 5%.

Finally, the applicability of national estimates to smaller
geographic settings varies widely. For example, the propor-
tion of the male population that is gay/bisexual varies widely
among large urban settings in the United States, based on
historical settlement patterns, “gay-friendly” policies, and
other factors.

On the basis of three national studies,4-6 we estimated
the proportion of adult Rhode Island males who have had
same-sex partners in the last year as 2.8%. This compares
well with two independent, conservative estimates of the
proportion of adult Rhode Island males who are gay/bi-
sexual, one based on US Census data for Rhode Island in
2000 (2.3%)7 and the other on numbers of clients of busi-
nesses serving the gay community in Rhode Island (2.4%).8

IV DRUG USERS
In 2000, the proportion of the adult, non-institution-

alized United States population that reported any (lifetime)
use of illicit needles to inject drugs as respondents to the
National Household Survey on Drug Abuse was 1.2%.9

RHODE ISLAND RESIDENTS, 2002
Counts of the Rhode Island population by age and sex

were obtained from the US Censuses of Population, 1990
and 2000, and estimated for 2002 using sex-age-specific
linear projection.10

RESULTS
The estimated prevalence of HIV/AIDS among all

Rhode Islanders in mid-2002 was 0.35%. Among Rhode
Island men in mid-2002, the estimated prevalence was
slightly higher, 0.54%. In both groups, the prevalence rate
varied by age group, peaking among people ages 30 to 39.
[Table 1]

The estimated prevalence of HIV/AIDS was consid-
erably higher among injecting drug users (12.24%) than
among all Rhode Islanders (0.35%), and considerably
higher among Rhode Island men of gay/bisexual orienta-
tion (9.27%) than among all Rhode Island men (0.54%).
Almost a third of injecting drug users ages 30-39 and about

a fifth of gay/bisexual men ages 30-39 may suffer from HIV/
AIDS, according to these estimates. [Table 1]

ASSESSMENT
Injecting drug users and gay/bisexual men have esti-

mated prevalence rates of HIV/AIDS between one and two
orders of magnitude higher than all Rhode Islanders, and
clearly justify the attention of public health planning and
intervention efforts.
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Table 1.  Estimated prevalence of HIV/AIDS among high-risk
populations, Rhode Island, 2002, by age group, ages 20 and over

Prevalence (%) and Risk Group

Ages All People All Men IDU Gay/Bi Men
20-29 0.28% 0.37% 7.49% 7.13%
30-39 0.81% 1.16% 29.97% 20.65%
40-49 0.46% 0.78% 18.14% 12.51%
50+ 0.07% 0.13% 1.98% 1.92%

Total (20+) 0.35% 0.54% 12.24% 9.27%



326
Medicine and Health / Rhode Island

– A Physician’s Lexicon –

The Arabic Connection

(a) Cause of death statistics were derived from the
underlying cause of death reported by physicians on
death certificates.

(b) Rates per 100,000 estimated population of
1,048,319

(c) Years of Potential Life Lost (YPLL)

Note: Totals represent vital events which occurred in Rhode Is-
land for the reporting periods listed above. Monthly provisional
totals should be analyzed with caution because the numbers
may be small and subject to seasonal variation.

Rhode Island Monthly
Vital Statistics Report

Provisional Occurrence Data
from the

Division of Vital Records

Vital Statistics
Edited by Roberta A. Chevoya

Rhode Island Department of Health

Patricia A. Nolan, MD, MPH, Director of Health

Number (a) Number (a) Rates (b) YPLL (c)
Diseases of the Heart 238 3,068 292.7 4,529.5 **
Malignant Neoplasms 184 2,406 229.5 7,383.5    *
Cerebrovascular Diseases 46 534 50.9 757.5
Injuries (Accident/Suicide/Homicide) 32 394 37.6 7,086.5**
COPD 32 502 47.9 470.0

Reporting PeriodUnderlying
Cause of Death October

2001 12 Months Ending with October 2001

Number Number Rates
Live Births 1,012 13,396 12.8*
Deaths 811 10,202 9.7*

Infant Deaths (4) (106) 7.9#
Neonatal deaths (3) (90) 6.7#

Marriages 553 8,058 7.7*
Divorces 238 3,268 3.1*
Induced Terminations 463 5,553 414.5#
Spontaneous Fetal Deaths 96 1,062 79.3#

Under 20 weeks gestation (90) (975) 72.8#
20+ weeks gestation (6) (87) 6.5#

Reporting Period
April
2002

Vital Events

* Rates per 1,000 estimated population # Rates per 1,000 live births
** Excludes one death of unknown age.

12 Months Ending with
April 2002

A rudimentary knowledge of Greek and Latin is generally
sufficient to unravel the meanings of most of the terminology
employed in biology and medicine. There are, however, a small
number of words taken from  non-Mediterranean language
sources, particularly the names of certain medicinal herbs, tropic
diseases and the invertebrate vectors of these tropical diseases.

Asiatic and African languages have contributed words such
as kala azar, kuru, amok, beri-beri, kwashiokor, chaulmoogra oil,
agar, loa loa, tse-tse fly and tsutsugamushi fever; from native
American sources, words such as quinine, cocaine, curare, peyote,
jalap and ipecac; and from Caribbean languages, words such as
guaiac and yaws.

And then there are the many words of Arabic origin, re-
flecting those earlier centuries when Arabic writings and Arabic
physicians dominated the advancements in pharmacology and
clinical medicine.

Caffeine carries a Latin suffix but its root comes from the
Arabic, qahwah, meaning coffee. It is derived from an earlier
Turkish word kahveh, which in turn is said to be named for the
Ethiopian district of Kaffa from whence some of the earliest cof-
fee beans were harvested.

Many commonly employed technical terms beginning with
the prefix al-  or el-  are of Arabic origin, and are equivalent to
the English word, “the.” Alcohol, for example, is derived from
al-khol, literally, the antimony, but metaphorically signifying the

fineness of antimony powder, which was
held to be symbolic of the highly rectified spirits of alcohol.

The word elixir, a clear, sweetened, often alcoholic prepara-
tion used as an oral medication, comes from the Arabic al-iksir,
literally, the dry substance, a reference to the powders which Ara-
bic physicians had mixed into an alcohol base to form their elix-
irs. The -iksir root, meaning dry, is traced back to an earlier Greek
root xero- also meaning dry, as in technical terms such as xero-
derma [dry skin], xerophthalmia [dry conjunctiva], xerotocia [dry
labor] and xeroxing [dry printing]. The xero- root is also the basis
for the English words “serene” and “serenity” [in the sense of dry,
cloudless intervals].

Not all words beginning with al- are necessarily of Arabic
origin. Words such as albumen [egg white] or albino are derived
from the Latin, albus, meaning white.

None of these assignments to languages of origin are clearcut.
A word such as cholera, for example, is directly derived from the
Latin, choler [meaning anger], which in turn comes from the Greek,
chole [meaning bile or yellowish-green]; and this, in turn, is traced
back to an Iranian-Avestic word, azar, meaning bile or yellow.
And the Avesta language of western Asia is probably a derivative
of still earlier Indic sources.

– STANLEY M. ARONSON, MD, MPH
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Wendell T. Caraway, PhD, a biochemist, Department
of Pathology, Rhode Island Hospital, reviewed the “funda-
mental principles,” in “Electrolyte Balance and Fluid
Therapy.”

In “Administrative Problems in Air Pollution Control
in Providence,” Austin C. Daley, the Air Pollution Engi-
neer for the City of Providence, praised both the Provi-
dence Medical Society and Mayor Walter Reynolds for their
roles in initiating the city’s air pollution regulations. He
cited the paucity of examples (both on-site and written texts)

Herbert Terry, MD, in “Causes of Cystitis,” supported
the statement of Dr. Cabot of Boston, who earlier had told
the Rhode Island Medical Society that cystitis was rarely “a
disease in itself,” but was generally due “to pre-existing dis-
ease elsewhere.” Dr. Terry discussed three cases of cystitis.
1) A 60 year-old man had acute or chronic prostatitis or
seminal vesiculitis.  For treatment, “except for opium and
belladonna suppositories and hot water enemas during the
first week of the treatment, nothing was done but massage
of the prostate  and vesicles.” 2) A young woman had an
infection of the genitourinary tract with colon bacillus.  For
her treatment, “the kidney pelves were washed out once in
three days for 3 weeks with aluminum acetate
solution....then for a time with 25% solution of argyrol,
and finally with 3 drops of formalin to the ounce of water.”
3) For the last case, a 24 year-old man had 2 large tubercu-
lar foci in his left kidney. The treatment was a nephrec-
tomy.

H.B. Sanborn, MD, in “Some Considerations on the
Treatment and Prevention of the Syphilitic and Parasyphi-
litic Diseases of the Nervous System,” gave measured ap-
proval to salvarsan: “Since salvarsan came into use we have
at our command another powerful antisyphilitic remedy,
but I do not consider it any more of a specific against syphilis
than mercury.” Dr. Sanborn, Assistant Neurologist to Rhode
Island Hospital,  proclaimed syphilis curable, urging that
local health departments emulate New York City’s Board
of Health, which instituted public education, widespread
availability of tests, and special hospital wards.

for effective air pollution regulations, as opposed to existing
guidelines for water supply and sewerage regulations. Mr.
Austin cited too the conflict-of-interest when the industry
proposes regulations: “The chemical and allied industries
are major contributors to the aerial contamination so there-
fore they, like the coal dealers, are very happy to draw up
laws for air pollution control officials to follow.”

An Editorial on the two Presidential candidates’ cam-
paign stances on national health insurance noted the “un-
qualified declaration against federal compulsory health
insurance by the Republican Party, and from the Demo-
cratic Party a less moderate position than the one taken by
President Truman, but at the same time no definite indica-
tion that compulsory heath insurance would be unaccept-
able.”

A second Editorial, on “The Doctor Draft,” summa-
rized current regulations, while hoping that “the Korean strife
may be terminated within the year.”

In “Message from the Dean,” Stanley M. Aronson, MD,
discussed “The Costs of Medical Education.” He pointed
out that before World War II “personal payment augmented
by endowment” provided the major source of funds. Dur-
ing World War II the Armed Forces began to subsidize medi-
cal education. At Brown tuition paid one-third the costs of
the education.

This issue included papers from a symposium on Bio-
logical and Medical Implications of Nuclear Power, held at
Brown, March 1977.  Arvin Glicksman, MD,  provided the
Introduction. Panelists included Victor P. Bond, MD: Bio-
logical Implications of Radiation (“With routine reactor
operations’ low dose and dose rates of radiation, exposure
should produce no detectable effect”);  Robert W. Miller,
MD: Epidemiology Studies of Irradiated Populations (a sum-
mary of the pediatric  illnesses linked to radiation); and
Bernard T. Feld, PhD: Environmental Implications of
Nuclear Power Production (He confessed to entering this
era “with eyes open but also with some trepidation”).


